Introduction
============

There is evidence that creativity and personality have some thing in common: both emphasize the subject as a whole ([@B14]). The essence of the most creative individuals is the singularity of their behavior and ideas, and creativity and personality studies are both oriented to the stability and consistency of these distinctive features. Research on personality and creativity encompasses various fields, professions and age groups that use diverse definitions of constructs and different procedures to evaluate them. This diversity of studies makes the identification of the creative personality a particu larly complex task ([@B4]), and becomes difficult to specify the traits of creative adults ([@B29]), much more those of children. Many of the differences found in personality traits as asociated with creativity may be due to the use of different theoretical frameworks for the study of personality. Currently, trait approach ([@B38]) is one of the most commonly used frameworks. Traits are described as a rela tively stable and lifelong pattern of thoughts, emotions and behaviors ([@B7]).

Although there are different models that have attempted to classify the multiplicity of traits in different categories (e.g. [@B5]; [@B13]), the Model of Five Factors (FFM; [@B7]) presently stands out among those which have gained increasing acceptance in the aca demic field ([@B10]).

Personality and creativity in adults
------------------------------------

As regards the relationship between the Big Five and creativity, it has been found that the most consistent results come from the positive association of Openness and Extraversion with creativity ([@B21]).

Several studies have shown that Openness predicts the creativity of youth and adults in different domains -including the arts, sciences, and humanities ([@B14]) and at different levels of analysis -which involve divergent thinking, thinking style, goals and creative work, pastimes, accomplishments and creative products ([@B4]; [@B11]; [@B23]; [@B35]; [@B37]).

Some studies demonstrated that Extraversion showed a positive correlations with creativity ([@B11]; [@B20]). Specifically, this factor seems to be a positive predictor of self-rated creativity ([@B16]), perceived creativity in performance, inter personal creativity, and artistic and general creativity ([@B8]; [@B41]).

As for the remaining factors, (i.e., Conscientiousness, Neuroticism, and Agreeableness) the results have been more am biguous and complex ([@B21]; [@B32]; [@B36]).It has been found that Neuroticism is a positive predictor of artistic cre ativity but a negative predictor of scientific and daily creativ ity ([@B4]) as well as divergent thinking ([@B6]). Finally, [@B3] specifically found that the facet vulnerability of Neuroticism was a negative pre dictor of ideational behavior. Conscientiousness showed a negative relationship with verbal, pictorial and artistic creativ ity but a positive correlation with daily and scientific creativ ity ([@B4]). Finally, Agreeableness was a negative predictor of creative achievement in scientists and artists ([@B14]) and a positive predictor of daily creativity, self-rated creativity, and creativity from a divergent thinking perspective ([@B4]; [@B37]).

Personality and creativity in children
--------------------------------------

Regarding creativity in children, it has been suggested that only adults are capable of creative performance, whereas chil dren merely show creative potential ([@B39]) due to their constant intellectual, emotional, social and motor changes that influence the development of creativity. This fact would probably explain why studies of personality and creativity in children are scarce. One work in this field is the one developed by [@B9] who found that only the dimension of flexibility -measured by the Test of Creative Thinking- was moderately and negatively correlated with the factors of Conscientiousness, Emotional Instability, Energy and Agreeableness of the Big Five Ques tionnaire for Children (BFQ-C). It is noteworthy that there was no association between creativity and Openness. Further more, studies with a focus on Cattell\'s traits in school-age children showed an increase in creativity in children with self-restraint, anxiety, extraversion, emotional stability, awareness, soft sensitivity, submission, security and an entrepreneurial attitude ([@B29]).

Though there are studies about the relationship between personality and creativity in Spanish- speaking children ([@B18]; [@B24]), these are based on personality concepts different to the ones operationalized by the approach of the Big Five, with which studies are scarce or almost nonexistent, mainly in our context.

The present research
--------------------

Based on the theoretical and empirical background previously described, the present study aims at exploring the relation ship between personality based on the Big Five approach and creativity measured by different techniques (i.e., a paper and pencil task and scales) and informants (i.e., children and parents) in 9- to 13- year old children.

Method
======

Participants
------------

The study has a correlational design. It was completed using a non-probabilistic sample of 359 school children from 9 to 13 years of age *(M =* 10.22; *SD =* 1.20). The sample included 193 (53.8%) female and 166 (46.2%) male students in the fourth, fifth and sixth grades of primary school and the first year of secondary school. The children were from the cities of Libertador San Martin and Crespo in Entre Rios, Argentina.

Measures
--------

### Argentine Children\'s Personality Questionnaire (Cuestionario Argentino de Personalidad Infantil CAPI)

The CAPI was developed for Argentine children from 9 to 13 years of age and operationalizes the child\'s personality construct based on the Big Five approach ([@B7]). It is composed of 46 items based on a three-point Likert scale: (a) Yes, (b) Sometimes and (c) No. The completed psychometric analyses of the CAPI-the discriminative power of the items, internal consistency, and factor analysis-have all been satisfactory (i.e.,[@B19]). [Table 1](#t1){ref-type="table"} shows the distribution of the personality factors and facets in the questionnaire.

Table 1Factors and facets of CAPINeuroticism (N)Extraversion (E)Restraint(R)Meticulousness (M)Openness (O)Competence (-)Gregarious feeling and positive emotionsAdaptabilityOrderActionSelf-criticismConfidenceExcitement-Seeking (-)OrganizationInnovationVulnerabilityActivity (-)ResponsibilityAnxiety[^1]

An item for the Neuroticism factor (hereafter N) is: \"I need someone to help me solve my problems (difficulties), however feeble.\" For the Meticulousness factor (hereafter M) an example is: \"I like having all my things in place.\" For the Restraint factor (hereafter R) an instance is: \"I like to get my way.\" An item for the Extraversion factor (hereafter E) is: \"I like being among many people.\" Finally, for the Openness factor (hereafter O) one of the item is: \"I like learning new things.\"

Although CAPI was developed based on the Big Five approach, its operationalization showed a distribution of facets and factors different from that found in adults. This may be due to the fact that in children, the most temperamental aspects had more prevalence than those aspects developed from interaction with the environment. For instance, in adults Competence is a facet of the Conscientiousness factor - a dimension in which the environment exerts greater influence. However, in children, Competence seems to be correlated with the most temperamental aspects of personality, including the N factor ([@B28]).

### The Figural Torrance Tests of Creative Thinking (TTCT), Form B

This test consists of three 10 minute activities. Each task suggests a different phrase for prompting the construction of drawings or the completion of figures. Together, the activities assess Fluency, Originality, Elaboration, Abstractness of Title, and Resistance to Premature Closure ([@B40]). The TTCT test also measures thirteen criteria termed creative strength or strong points of creativity ([@B40]). The test scoring is either skill-based or based compre hensively on dimensions of creative strength, which is what we used in this study. A study of Argentine children and ado lescents showed that the TTCT test has an internal consistency of .70 ([@B25]a). With respect to construct validity, confirmatory factor analysis identified two correlated factors, Innovation and Adaptation. Innovation is composed of the Fluency and Originality skills, and Adaptation is com posed of Elaboration, Resistance to Premature Closure and Abstractness of Title ([@B27]).

### Creative Personality Scale (CPS) (Escala de Personalidad Creadora-EPC)

The CPS aims at complementing other tests of creativity, such as those from the divergent thinking perspective. The CPS (de veloped and studied in Spain) consists of posing 21 statements about behaviors and creative personality traits and scaling the answers as \"nothing\", \"something\", \"enough\" or \"a lot\" (0 nothing and 3 a lot). Some examples of the scale items are: \"I like playing fantasy, imaginative games,\" \"I make up songs, verses, poems, and jokes,\" and \"I build toys from materials that I have at hand.\" The CPS can be administered as a self-report to children, parents and teachers in the hetero-report version ([@B17]).The self-report version is suggested for children over 10 years old due to the difficulty of the items. In this research, the scale was completed by children who attended sixth grade and the first year of high school, being *N =* 157.

In this research context, the Kaiser-Meyer-Olkin index of sampling adequacy (KMO) was .807 (x^2^ (210) the *Bartlett =* 876,339, *p \<* .001). The component was found to account for 25.1 % of the variance. The total internal consistency of the scale was assessed by the Cronbach Alpha coefficient, obtaining a value of .84

Concerning the psychometric properties of the CPS hetero-report version, the KMO index of sampling adequacy was .823 (x^2^ (210) the *Bartlett =* 1051.060, *p \<* .001). The component was found to account for 28.36% of the variance. The Cronbach Alpha obtained a value of .86 ([@B26]b).

Procedure
---------

This research project was approved by the Ethics Committee of the Centro Interdisciplinario de Investigaciones en Psi cologia Matemática y Experimental (CIIPME), CONICET. First, permission was requested from the principals of the schools and involved, and the characteristics of the research were explained to them. Next, the parents or legal guardians were sent a sealed manila envelope with the informed consent forms and CPS hetero-report for the guardian or parent (father or mother).

Table 2Summary of intercorrelations, means, standard deviations, skew and kurtosis for scores of the CAPI (factors and facets), TTCT, and CPS.VariablesNN.1N.2N.3N.4EE.1E.2RR1R2R3MM.1M.2M.3OO.1O.2TTCTCPS HeteroCPC Self. (N =157)Neuroticism (N)1. Competence (-)-.53\*\*-2. Self-criticism.61\*\*-.04-3. Vulnerability.68\*\*-.20\*\*.26\*\*-4. Anxiety.74\*\*-.35\*\*.25\*\*.26\*\*-Extraversion (E.11\*.09.05.14\*\*.12\*-1.Gregarious feeling and positive emotions.06.12\*.04.12\*.03.64\*\*-2. Confidence:09.04.04.09.13\*.83\*\*.12\*-Restraint (R).02-.10.18\*\*.04-.05-.01-.03.02-1. Adaptability.06.16\*\*.18\*\*.07-.03.08.08.04.75\*\*-2.Excitement- Seeking (-)-17\*\*-.02-.22\*\*.15\*\*-.08.01.07-.05-.73\*\*.38\*\*-3. Activity (-).16\*\*-21\*\*-.00.11\*.14\*\*.07.07.04-.75-.36\*\*.27\*\*-Meticulousness (M).09-.15\*\*.25\*\*.18\*\*-0.04.15\*\*.15\*\*.08.46\*\*.50\*\*-.30\*\*.26\*\*-1. Order-.04.22\*\*.13\*.02-.10\*.07.07.04.44\*\*.43\*\*-.22\*\*-.34\*\*.72\*\*-2. Organization.15\*\*.11\*.22\*\*.23\*\*.00.14\*.16\*\*.07.32\*\*.36\*\*-.24\*\*-.13\*.82\*\*.33\*\*-3. Responsibility.09.19\*.21\*\*.13\*.01.11\*.09.08.32\*\*.36\*\*-.22\*\*-.15\*\*.74\*\*.39\*\*.40\*\*-Openness (O)-.06.18\*\*.07-.11\*-.04.03.15\*\*-.08.14\*\*.18\*\*.01-.14\*\*.16.21.06.13\*-1. Action.04.30\*\*.18\*\*.06-.05.25\*\*.29\*\*.11\*.16\*\*.23\*\*-.06-.08.34\*\*.31\*\*.22\*\*.28\*\*.54\*\*-2. Innovation-.09.05-.02-.16\*\*-02-.10.02-.15\*\*.08.09.05-.13\*.01.08-.05.00.89\*\*.09-TTCT-.13\*.19\*\*.06-17\*\*-.06-.04.06-.09.0006.02.03-.00-.04.05-.05.02-.07.07-EPC Hetero-.18\*\*.31\*\*.03-.12\*-.10.05.13\*-.03.04.03-.01-.05.10.06.09.07.00.04-.02.24\*\*-EPC Self (N = 157)-.14.40\*\*.18\*-.06-.11.24\*\*.24\*\*.12-.06.06.16\*.03.21\*\*.02.25\*\*.17\*.07.12.03.21\*\*.47\*\*M1.952.432.222.011.922.282.512.051.972.292.352.022.432.522.262.502.532.822.2458.1238.8837.98SD.35.39.51.58.62.32.35.49.44.54.58.65.41.49.67.45.41.32.5919.609.669.635[^2]

The informed consent form explained the objectives of the research and the types of tasks that would be developed in the class schedule, emphasizing that participation was voluntary and anonymous.

Finally, after receiving the signed consent forms, the eval uation was conducted within a classroom context: fourth and fifth graders completed the Figural TTCT, and children who at tended sixth grade and the first year of high school completed the TTCT and the self-report CPS.

Data analysis
-------------

Descriptive analysis (means and standard deviations) of the variables involved in the study and analysis of Pearson corre lation *(r)* were performed. Multiple linear regression analysis was performed using the personality traits measured by the CAPI as predictors, and creativity was measured by the TTCT, and the self and hetero-report versions of the CPS as outcome variables.

Results
=======

[Table 2](#t2){ref-type="table"} shows the means, standard deviations and the corre lations of the variables of this study. The results show low to moderate correlations between the variables included in this study.

Personality and creativity from TTCT
------------------------------------

[Table 2](#t2){ref-type="table"} shows the multiple regressions of CAPI factors and facets with measures of creativity.

It was explored through a multiple linear regression analy sis whether personality factors relate to children\'s creativity evaluated by means of the TTCT figural test. There was no significant overall relationship between personality from the Big Five model and creativity *(F*(5, 35 ) *=* 3 ; *p =* 258). However, as the Pearson\'s (r) correlation analysis previously presented had suggested a negative and significant relation ship (p \< .05) between the N factor and creativity as measured by the TTCT, we decided to perform a more detailed analysis considering the CAPI personality facets.

These facets, it was found that they account for 2 percent of the variance, being relevant (*F*(14,355) = 3.44; *p \<* .001) the relationship among these facets and creativity. The stan dardized beta coefficients showed that both competence and self- criticism -facets from the N factor- positively predict creativity, whereas the vulnerability facet from the N factor and actions facet from the O factor predict it negatively (see [Table 2](#t2){ref-type="table"}).

Personality and creativity from the CPS
---------------------------------------

A multiple linear regression among the CAPI results and the assessment of creative personality by parents(see [Table 2](#t2){ref-type="table"}) showed that there is a significant overall relationship between personality from the Big Five model and the creative person ality (*F*(5,350) = 3.83; *p =* .002). CAPI factors account for 5 percent of the variance, though to a limited extent. Stan dardized beta coefficients showed that M positively predicted creative personality while N predicted it negatively.

Concerning the facets (see [Table 2](#t2){ref-type="table"}) were found to account for 14 percent of the variance, with a statistically significant relationship with creative personality based on parental as sessment (*F*(14,341) = 3.82; *p \<* .001). When analyzing the standardized beta coefficients, the competence facet from the N factor and the gregarious feeling and positive emotions facet from the E factor, positively predict the child\'s creative personality from parental assessment.

The multiple regression results obtained from CAPI as regards creative personality from the child\'s assessment (see [Table 2](#t2){ref-type="table"}) demonstrated the existence of a significant overall relationship between personality from the Big Five model and creative personality (*F*(5,15) = 4.67; *p =* .001). CAPI factors account for 14 percent of the variance. Standardized beta coef ficients indicated that E and M positively predicted a creativity self-assessment, whereas N predicted it negatively. In terms of the facets (see [Table 2](#t2){ref-type="table"}), it was found that they account for 32 percent of the variance, being significant the relation ship among this facets and the self-assessment of creative personality (*F*(14,140) = 4.79; *p \<* .001). Standardized beta coefficients showed that the competence and self- criticism facets from the N factor, the gregarious feeling and positive emotions facets from the E factor, the excitement seeking facet from the R factor and the organization facet from the M factor all positively predicted self-report of creativity.

Discussion
----------

While there are numerous studies about the relationship be tween personality and creativity in adults, those related to children are still very scarce. Therefore, the aim of this study was to explore the relationship between the child\'s personality from the perspective of the Big Five approach and creativity assessed through different techniques and informant.

### Personality and Creativity from TTCT

Analizing the facets of CAPI, the results showed that children with greater sense of competence (i.e., self confident and in dependent), less vulnerable (i.e., with greater ability to meet the environmental demands and pressures) and with more self-criticism seem to be more creative in paper and pencil tasks. Consistent with these results, [@B9] found a negative relationship between emotional in stability and creativity in Italian children. Moreover, studies in adults have also found that creative people show reduced vulnerability ([@B3]) and more emotional stability (Werner et al., 2014), independence, self-confidence ([@B2]), self-criticism and self-demandingness ([@B29]; [@B33]).

Contrary to expected, there was not a positive relationship between the O factor and creativity. Besides, the action facet of the former factor was a negative predictor of creativity (TTCT). In this sense, [@B9] did not find a relationship between the O factor and creativity when working with children. Furthermore, a few studies in adults have showed a negative relationship between O and creativity ([@B3]; [@B12]; [@B30]). More specifically, [@B3] found a negative relationship between the action facet of the O factor and the tendency to generate new and original ideas; thus, the authors hypothesized as a result, that the action facet focuses on physical actions, while creativity was assessed from the generation of ideas. In the same vein, the present study considers that in the action facet of the O factor of CAPI, the items do not specifically address components of creativity such as fantasy, originality, fluency, flexibility, thinking-out, creation, but rather wider actions concerning the diversity of interests. Therefore, the child could be creative drawing or building something new, which may not necessarily be related to a desire to discover new places and learn new things, as proposed by CAPI.

Table 3CAPI Factors and Facets as creativity predictors (TTCT and CPS)TTCTCPS Hetero-report (N = 356)CPS Self-report (N = 157)CAPI FactorsSt. βSt. βSt. βNeuroticism-.13-.20\*\*\*-.15Extraversion-.30.06.24\*\*Restraint-.01-.00-.14Meticulousness.02.12\*.26\*\*Openness.03-.03-.14R2.02.05.14F value1.313.83\*\*4.67\*\*CAPI FacetsCompetence (N-).22\*\*\*.32\*\*\*.32\*\*\*Self-criticism (N).13\*.07.24\*\*Vulnerability (N)-.19\*\*-.11-.07Anxiety (N).03.01-.07Gregarious feeling and Positive emotion (E).09.13\*.18\*Confidence (E)-.09-.05.14Excitement seeking (R -).01-.02.19\*Adaptability (R).09-.04.02Activity (R -).09.02.01Order (M)-.07.00-.08Organization (M).11.08.20\*Responsibility (M)-.07.00.08Actions (O)-.16\*\*\*-.11-.07Innovation (O).05-.05.45R2.12.14.32F value3.44\*\*\*3.82\*\*\*4.79\*\*\*[^3]

### Personality and Creativity from CPS

The results showed that children with less N, greater compe tency (negative facet of N), gregarious feeling and positive emotions (facet of E) and greater M (factor operationalized by CAPI related to order and organization) were perceived by their parents and evaluated by themselves as more creative, in novative and original. In line with these results, studies show that creative people have emotional stability, confidence, an entrepreneurial spirit, and frustration tolerance ([@B18]; [@B22]; [@B29]). Moreover, the negative emotional states reduce creativ ity ([@B1]).

Finally, [@B31] found positive correlations be tween Conscientiousness (factor operationalized by NEO PI-R and NEO-FFI associated with order and self-discipline) and self-reports of creativity in adults, whereas [@B22] and [@B34] mention persistence, discipline and sustained effort as necessary features of creative people.

Considering the relationship between the Big Five per sonality traits and self-reported creativity, the results show that more extroverted, loquacious and dynamic children who prefer social interaction and companionship and who had a greater capacity for self-criticism (a facet of N) tended to assess themselves as more creative. These data are con sistent with previous studies ([@B8]; [@B15]; [@B16]; [@B29]; [@B41]) where creativity is associated with boldness, freedom, carefree, action, enthusi asm, social relationships and the ability to take risks. Finally, it was found that children who are more excitement-seeking (negative facet of R), i.e., are more daring and like adventure and excitement, evaluated themselves as more creative, origi nal, innovative and open to new experiences. Indeed, several studies show that risk-taking is a characteristic of creative people ([@B33]; [@B39]).

In summary, the results suggest that most creative children would present less vulnerability and psychological distress, being more independent, competent and emotionally self-regulated to deal with environmental demands.

### Strengths and limitations

The most significant contributions of this study has been the consistently negative relationship found between creativity and the N factor and the vulnerability facet, as well as the positive relationship between creativity and the competence facet. These results could be considered for the design of intervention programs aiming at promoting creativity, thus strengthening children\'s competence regarding creative effi cacy.

Although this study provides interesting results related to personality and creativity in children, it also has certain limitations. As the results with respect to O are unclear, it is suggested to further explore this dimension in children. Besides, it would be relevant to include other approaches to assess children\'s personality. Furthermore, it becomes significant to consider that the organization of the factors and facets of the CAPI is not like other personality inventories that operationalize the Big Five approach, which actually limits the comparison with other studies that have used this model.

Considering that this study was conducted in a Hispanic context, it would be interesting its replication in other cultural contexts. Finally, being that this research was cross-sectional, and considering that the creative potential of children is in development and may change over time, it would be important to pose a longitudinal design for its study.

Specifically, as regards creativity, it would be important to address it from more inclusive approaches that consider both the context and situation of the study, as well as the assess ment of the products and creative processes involved, since as previously mentioned, youth and adults samples showed dif ferent personality traits when evaluating the artistic, everyday and scientific creativity ([@B4]).

Finally, the study focused on the role of individual dif ferences, specifically the personality from the Big Five in children\'s creativity; it would be relevant for future studies to include other aspects such as motivation, executive functions, intelligence and contexts in particular to explain the complex nature of creativity.

A deeper understanding of childhood personality and its relationship with creativity is crucial to address the needs of students and school teachers. Various studies have shown that personality is in continual development during childhood and adolescence and has a crucial impact on the creative po tential of children. Therefore, creative potential also enables the restructuring of personality. Hence, it is important that strategies and objectives in education address the formation of personality and the development of creativity.

We are indebted to all the schools and youngsters who con tributed to this study. We are also grateful to the anonymous reviewers for the valuable comments and suggestions.

[^1]: Note: \"-\" represents a negative association between a facet and its overarching factor.

[^2]: Note: \_ p \< :05: \_\_ p \< :01

[^3]: Notes: \* *p* \< .05. \*\* *p* \< .01. \*\*\* *p* \< .001.
